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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mixture of moldings which improves the ignitability 
of a phase stabilized ammonium nitrate(PSAN) and 5,5'-bi-1 H-tetrazole(BHT) ammonium- 
based gas generating agent of which the combustion rate is high but the ignitability is inferior. 
SOLUTION: The mixture is prepared by mixing a molding of a molded gas-containing agent 
which contains PSAN and BHT ammonium with another molded gas-containing agent which 
contains strontium nitrate and 5- aminotetrazole. 
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CLAIMS 
[Claim(s)] 

[Claim 1]at least — a — an ingredient — containing — the generation of gas — an agent — 
a constituent — A — a molded product — A — ' — and — b — an ingredient — containing 
— the generation of gas — an agent — a constituent — B — a molded product — B — ' 
from — becoming — a — an ingredient — b — an ingredient -40 — ** - 1 20 — ** — 
setting — an interaction — producing — a thing — it is — things — the feature — carrying 
out — the generation of gas — an agent . 

[Claim 2]The generation-of-gas agent according to claim 1 which is an interaction which gives 
a fusion phenomenon for a generation-of-gas phenomenon according [ the above-mentioned 
interaction ] to an acid-base reaction and an oxidation-reduction reaction, and/ or melting 
point lowering by eutectic-izing. 

[Claim 3]both molded product A' and B' — although — the generation-of-gas agent according 

to claim 1 or 2 surface area / whose volume ratio is 0.3-6 mm 1 . 

[Claim 4]The generation-of-gas agent according to any one of claims 1 to 3 whose a 

ingredient is ammonium nitrate. 

[Claim 5]The generation-of-gas agent according to any one of claims 1 to 4 whose b 
ingredient is one sort chosen from 5-aminotetrazole, 5-aminotetrazole and metal salt, 
nitroguanidine, and a guanidine nitrate, or two sorts or more. 

[Claim 6]The generation-of-gas agent constituent A A phase stabilization ammonium nitrate 
and 5,5'-**- 1 H-tetrazole, The generation-of-gas agent containing one sort chosen from 5,5'- 
**- IH-tetrazole monoammonium salt and 5,5'-**- 1H-tetrazole diammonium salt, or two 
sorts or more according to any one of claims 1 to 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 
[Field of the Invention]This invention relates to the generation-of-gas agent for air bags. It is 
related with the mixture of the generation-of-gas agent constituent molded product for low 
residue air bags which serves as working medium in the air bag system offered in detail for 
the human body protection carried in means of transportation, such as a car. 
[0002] 

[Description of the Prior ArtlAlthough sodium azide is used as the base as a generation-of- 
gas agent used for the air bag system now, toxicity of sodium azide is very strong and it 
needs to carry out manufacture of a constituent, and handling special in the case of 
abandonment. Therefore, research of the generation-of-gas agent of non-sodium azide 
prospers, and it applies for many patents. However, in order that the many might raise the 
rate of combustion of a generation-of-gas agent, as an oxidizer which constitutes a 
generation-of-gas agent, saltpeter, sodium nitrate, strontium nitrate, potassium perchlorate, 
etc. were used abundantly, as a result, combustion residue increased, and the gasification rate 
was low. As a generation-of-gas agent, the rise of a gasification rate, increase of a gas yield, 
and a fall of combustion heat came to be desired with the request of miniaturization of an air 
bag system. Since ammonium nitrate (ammonium nitrate) will generate only nitrogen and water 
and will not produce solid residue as an oxidizer if it is burned completely, it is considered to 
be an oxidizer with which any demand is filled, but many difficult problems are also held. 
Generally, the rate of combustion is bad slow, or ignitionability has the character which carries 
out detonation, and the ammonium nitrate cannot deal with the mixture with fuel easily. As 
fuel, to U.S. Pat. No. 5,531,941 and 5,783,773. Nitric acid triamino guanidine (TAGN) as fuel to 
U.S. Pat. No. 5,641,938, 5,545,272, Patent Publication Heisei 11-502497, and WO98/04507. 
5r 5'-**- 1H-tetrazole . diammonium salt (BHT and 2NH g ) is proposed for nitroguanidine (NQ) 

by United States patent 5,872,329, respectively. However, although the rate of combustion of 
TAGN is quick, there is detonation nature, and TAGN has the toxicity of a chromosomal 
aberration and it is hard to use it in combination with an ammonium nitrate. Too, ignitionability 
is not good, and makes an ammonium nitrate and an eutectic mixture, NQ becomes lower than 
the melting point of an ammonium nitrate, and heat resistance is a little inferior in it as a 
result. BHT and 2NH Q have very bad ignitionability, although heat resistance is good. Although 

ignitionability is good very much, there is detonation nature, sensitivity of BHT is very as high 
as 1.6 kg, at the time of manufacture of BHT, an accident may happen and the BHT itself and 
BM type friction sensitivity cannot supply it from a commercial scene. Although 5- 
aminotetrazole (5ATZ) has the quick rate of combustion and it burns also in combination with 
an ammonium nitrate, 5ATZ makes an ammonium nitrate and an eutectic mixture, the melting 
point falls, and there is no guarantee which is equal to the heat test of 107 **x 400 hours. 
[0003] 

[Problem(s) to be Solved by the Invention]Although good ignitionability, sufficient rate of 
combustion, a high gasification rate, many gas yields, and sufficient heat resistance are 
demanded of the generation-of-gas agent which consists of fuel and an ammonium nitrate, as 
stated above, the nitrogen containing compound (fuel) which should be put together is not yet 
found out. This invention makes it SUBJECT to obtain a good generation-of-gas agent, while 
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combining in this way uses difficult ingredients. 
[0004] 

[Means for Solving the Problem]This invention persons result in this invention, as a result of 
repeating research wholeheartedly, in order to solve above-mentioned SUBJECT, namely, — 
this invention — ( — one — ) — at least — a — an ingredient — containing — the generation 
of gas — an agent — a constituent — A — a molded product — A — ' — and b an 
ingredient — containing — the generation of gas — an agent — a constituent B a 
molded product — B — ' — from — becoming. A generation-of-gas agent, wherein a 
ingredient and b ingredient are what produces an interaction in -40 **-1 20 **, (2) A 
generation-of-gas agent given in (1) which is an interaction which gives a fusion phenomenon 
for a generation-of-gas phenomenon according [ the above-mentioned interaction ] to an 
acid-base reaction and an oxidation-reduction reaction, and/or melting point lowering by 
eutectic-izing, (3) both molded product A' and B' — although — (1) surface area / whose 
volume ratio is 0.3-6 mm -1 , or a generation-of-gas agent given in (2). (4) A generation-of-gas 
agent given in either of (1) - (3) whose a ingredients are ammonium nitrate, b ingredient (5) 5- 
aminotetrazole, 5-aminotetrazole, and metal salt, A generation-of-gas agent of a statement 
and (6) generation-of-gas agent constituent A to either of (1) - (4) which is one sort chosen 
from nitroguanidine and a guanidine nitrate, or two sorts or more A phase stabilization 
ammonium nitrate and 5,5'-**- 1 H-tetrazole, It is related with either of (1) - (5) containing 
one sort chosen from 5,5'-**- 1 H-tetrazole monoammonium salt and 5,5'-**- 1 H-tetrazole 
? ammonium salt, or two sorts or more, without a generation-of-gas agent of a statement. 
[0005] 

[Embodiment of the Invention]this invention — the generation of gas — an agent — at least - 

- a — an ingredient — containing — the generation of gas — an agent — a constituent — A 

— a molded product — A — ' — and — b — an ingredient — containing — the generation of 
gas — an agent — a constituent — B — a molded product — B — ' — from — becoming 

a — an ingredient — b — an ingredient — an interaction — producing — carrying out a 
thing — it is . By mixing together, change of physical properties, etc. arise and the interaction 
of a ingredient and b ingredient shows the operation that early combustion characteristics are 
no longer acquired. Even if what is produced within the limits of -40 ** - 1 20 ** in this 
invention is meant and an interaction arises at the time of very low temperature -40 ** [ or 
less ] or a not less than 120 ** elevated temperature, it does not become a problem, applying 
this interaction to use from manufacture of a generation-of-gas agent. 
[0006] As a concrete interaction, an acid-base reaction/an oxidation-reduction reaction, 
eutectic-ization, etc. can be illustrated. Although some are various as a which produces an 
acid-base reaction, and a b ingredient, the combination of the ammonium nitrate as an 
oxidizer and 5-aminotetrazole potassium salt as a fuel component, etc. can be illustrated. An 
ammonium nitrate and 5-aminotetrazole potassium salt will become potassium nitrate, 5- 
aminotetrazole, and ammonia by an acid-base reaction, if it mixes together. Combination 
which generates water by an acid-base reaction is also included in the interaction as used in 
the field of this invention. As a which causes an oxidation-reduction reaction, and a b 
ingredient, some are various, and it contains to the oxidation-reduction reaction which occurs 
from the oxidation-reduction reaction like the combustion reaction which emits a flame over 
many hours gently. Although some are various as a,b ingredients which produce eutectic- 
ization, in the combination of an ammonium nitrate and 5-aminotetrazole, it is 108 **, and will 
dissolve by melting point lowering by eutectic-izing at 109 ** in the combination of an 
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ammonium nitrate and nitric acid aminoguanidine, respectively, for example. 
[0007]As for the generation-of-gas agent constituents A and B containing a and b ingredient, 
it is preferred that it is a thing containing a fuel component and oxidizing agent components 
including a and b ingredient. For example, the generation-of-gas agent constituent A burns to 
fitness, in order that only an oxidizing agent component may also be a case where it becomes 
only by a fuel component and may use the generation-of-gas agent constituent B combining 
molded products in this invention, but. Since it can burn independently if the both sides of a 
fuel component and an oxidizing agent component are included in the generation-of-gas agent 
constituents A and B, it can be made to light easily. Additive agents, such as a slag formation 
agent and a binder, can be added. 

[0008]As a fuel component used by this invention, a nitrogen-containing compound is 
preferred and A guanidine derivative, One sort or two sorts or more of mixtures etc. which are 
chosen from the group which comprises a tetrazole derivative, a BITETORAZORU derivative, 
a triazole derivative, a hydrazine derivative, a triazine derivative, an AZOJI carvone amide 
derivative, a JISHIANAMIDO derivative, and a nitrogen-containing transition metal complex 
are mentioned. As these examples, nitroguanidine, a guanidine nitrate, 5-aminotetrazole, 
BITETORAZORU diammonium salt, 5-oxo 1 ,2,4-triazole, Cyanoguanidine, a triamino guanidine 
nitrate, TORIHIDORAJINO triazine, Biuret, AZOJI carvone amide, BIUREA, carbohydrazide, A 
carbohydrazide transition metal complex nitrate, oxalic acid dihydrazide, a hydrazine metal 
complex nitrate, NATORIUMUJI cyanamid, a bis(dicyandiamide)copper (I) nitrate, the copper 
complex of 5-aminotetrazole, etc. can be mentioned. 

[0009]Although various things can be used as an oxidizer used for the generation-of-gas 
agent constituent concerning this invention, The nitrate containing the cation chosen from 
ammonium, ammonium, an alkaline metal, alkaline-earth metals, or a transition metal, At least 
one sort of oxidizers chosen from the group which consists of nitrite salt, a perchlorate, 
chlorate, hydroxide, and an oxide are preferred, and ammonium nitrate (ammonium nitrate), 
sodium nitrate, potassium nitrate, a magnesium nitrate, strontium nitrate, a basic cupric 
nitrate, etc. are mentioned as the example. Transition metal complexes, such as a diammine 
copper (II) nitrate and hexa ammine cobalt (HI), can also be used. The phase stabilization 
ammonium nitrate (PSAN) of an ammonium nitrate which added five to 20% of the weight, and 
stabilized saltpeter is preferred. PSAN stable with the transition metal amine nitrate especially 
the diammine copper (II) nitrate, the diammine zinc (II) nitrate, the diammine nickel (II) nitrate, 
etc. and PSAN stable by other substances can also be used. 

[0010]The function of the slag formation agent in the generation-of-gas agent constituent 
concerning this invention, It is a function which is changed into a solid state from the shape of 
liquid, and is stopped to a combustion chamber in order to avoid emitting out of an inflator by 
making into mist the oxide of the alkaline metal or alkaline-earth metals in a generation-of- 
gas agent constituent generated especially by decomposition of an oxidizing agent component, 
The slag formation agent optimized by the difference in a metallic component can be chosen. 
[001 1]As an example of a slag formation agent, an acid earth, silica, a bentonite system, Clay 
which produces aluminosilicates, such as a kaolin system, to the nature used as the main 
ingredients; Synthetic mica, Talc etc. which are one sort of artificial clay; hydrous magnesium 
silicate minerals, such as synthetic kaolinite and synthetic smectite; the slag formation agent 
chosen from at least one sort, such as alumina and aluminium hydroxide, is mentioned, and an 
acid earth, alumina, or silica is preferred in these. 

[001 2] Although a slag formation agent is not indispensable in this invention, it is dramatically 
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effective to add a proper quantity into a generation-of-gas agent constituent, the blending 
ratio in the case of adding a slag formation agent — the generation-of-gas agent constituents 
A and B — although it is changeable in 1 to 20% of the weight of the range about each, it is 3 
to 1 0% of the weight of a range preferably. If too large, the fall of a linear burning rate and 
decline in generation-of-gas efficiency will be brought about, and if too small, slag organization 
potency cannot be demonstrated enough. 

[001 3]If it does not have a large adverse effect on the burning behaviour of a constituent, it is 
[ binder / in the generation-of-gas agent constituent concerning this invention ] usable in 
either. As an example of the binder used for this invention, Metal salt of carboxymethyl 
cellulose, hydroxyethyl cellulose, Cellulose acetate, cellulose propionate, cellulose acetate 
butyrate, a nitrocellulose, Polysaccharide derivatives, such as microcrystalline cellulose, 
polyvinyl alcohol, Cyamoposis Gum, and starch, Metal salt of calcium stearate, polyacrylamide, 
polyacrylic acid, and polyacrylic acid, Inorganic binders, such as organic binders, such as 
polyvinylpyrrolidone, or molybdenum disulfide, an acid earth, talc, bentonite, diatomite, kaolin, 
silica, alumina, and synthetic hydrotalcite, are mentioned. Although a binder is not 
indispensable in this invention, it is dramatically effective to add a proper quantity into a 
generation-of-gas agent constituent, the blending ratio in the case of adding a binder the 
generation-of-gas agent constituents A and B — 0 to 1 5% of the weight of the range is 
preferred about each. Although the disruptive strength of a molding body becomes strong 
more by many [ quantitatively ] sides, it is not desirable in order for the number of the carbon 
element in a constituent and hydrogen elements to increase, and for the concentration of the 
minute amount CO gas which is the incomplete combustion output of a carbon element to 
increase or to reduce a linear burning rate so that there is much quantity. 
[0014]The combustion modifier for adjusting combustion of a generation-of-gas agent to a 
generation-of-gas agent constituent in this invention can be added. As a combustion modifier 
which can be used, be [ what is necessary / just although combustion of a generation-of-gas 
agent can be adjusted ], specifically, Carbon, such as transition metal oxides, such as iron 
oxide, nickel oxide, copper oxide, a zinc oxide, manganese oxide, chrome oxide, cobalt oxide, 
molybdenum oxide, vanadium oxide, and tungstic oxide, activated carbon, graphite, carbon 
black, can be illustrated, the blending ratio of a rate-of-combustion modifier — the 
generation-of-gas agent constituents A and B — it is alike, respectively, and it receives and 
is usually 0 to 5 % of the weight preferably zero to 1 0% of the weight. 

[001 5]what is necessary is for there not to be necessarily the necessity that oxygen balance 
is taken by the generation-of-gas agent constituent A and a B [ of each ] independent, and to 
mix as B' and just to make it oxygen balance be molded product A' and what is suitable as a 
generation-of-gas agent, when blending a fuel component and an oxidizer with the generation- 
of-gas agent constituents A and B Therefore, for example, the generation-of-gas agent 
constituent A can be made oxygen balance negative, the generation-of-gas agent constituent 
B can be made oxygen balance positive, and oxygen balance can be adjusted molded product 
A' and by mixing B'. For this reason, although the oxygen balance of the generation-of-gas 
agent constituent A and the generation-of-gas agent constituent B can be set up suitably, it 
is preferred that they are -0.2 - 0.0 g/g, and 0.0 - +0.2 g/g, and it is preferred that they are 
especially -0.1 - 0.0 g/g, and 0.0 - +0.1 g/g. 

[001 6] Although the blending ratio of the nitrogen-containing compound as a fuel component in 
the generation-of-gas agent constituents A and B concerning this invention changes with 
number of the elements in which the carbon element in a molecular formula, a hydrogen 
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element, and others oxidize, more specifically, Molded product A' and when it mixes as B' and 
is considered as a generation-of-gas agent, it is preferred to adjust so that it may usually 
become 1 0 to 70% of the weight of a range, and it is preferred especially to adjust so that it 
may become 15 to 60% of the weight of a range. On the other hand, although a numerical 
value changes absolutely with the fuel component, other kinds, and quantity for which the 
blending ratio of the oxidizer in the generation-of-gas agent constituents A and B concerning 
this invention is used, Molded product A' and when it mixes as B' and is considered as a 
generation-of-gas agent, it is preferred to adjust so that it may become 30 to 90% of the 
weight of a range, and it is preferred to adjust so that it may become 40 to 85% of the weight 
of a range especially. 

[001 7]The generation-of-gas agent constituents A and B of this invention can be 
manufactured with the wet process which mixes a fuel component, an oxidizer, etc. under 
existence of a dry method or water, an organic solvent, etc. which it is powdered and are 
mixed. These generation-of-gas agent constituents A and B as molded product A' and a 
forming process made into B\ For example, compression molding can be carried out using a 
tableting machine, a pellet and a disk are ground, or it can be made a pellet, or compression 
molding can be carried out using a disk molding machine, and it can be made a disk, or can be 
made granulation using granulator, or extrusion molding (nonporous, a solitary foramen, 
porosity) can be carried out using a companding machine (extruding press machine). It can roll 
and can also mold in film state or tabular. 

[0018]These molding methods can be suitably chosen according to the character etc. which it 
is going to give to the cast of a generation-of-gas agent constituent. For example, when 
compression forming is applied, there is a tendency for a binder not to be needed for shaping, 
or no inflammable fall to be since little may be sufficient. Since it is easier than compression 
forming to fabricate what has a thin web when an extrusion method is applied, mold goods can 
be obtained also by the late presentation of the rate of combustion. The extrusion method is 
fit for mass production, in order that shaping may end comparatively for a short time. Since 
size of mold goods can be enlarged when the rate of combustion is a quick presentation, 
manufacturing efficiency can be raised more. In addition, since complicated [ nonporous, a 
solitary foramen, porosity, etc. ]-shaped mold goods can be manufactured when an extrusion 
method is applied, various combustion characteristics can be given. 
[001 9]The generation-of-gas agent of this invention sets, fabricate independently the 
generation-of-gas agent constituents A and B which contain a ingredient which produces the 
above interactions, and b ingredient, respectively, and Molded product A', B\ and nothing. 
These can be mixed, and it can be considered as a generation-of-gas agent, and can suppress 
effectively by this that a ingredient and b ingredient carry out direct contact, and reduction of 
an interaction can be achieved, a ingredient and b ingredient which the contact with a 
ingredient and b ingredient is restricted to the thing on the molded product surface of molded 
product A' and molded product B\ and have this in the inside of a molded product are 
because it does not contact. For this reason, the shape of a molded product has the 
advantageous one where the surface area of per weight (volume) is smaller, surface 
area/volume ratio — desirable — 0.3-6mm~ 1 — it is preferably good 1 .0-5.0-mm and to 
adjust so that it may become 1 .2-4.0-mm~ 1 preferably especially. Although its globular form 
with the smallest surface area per volume is good, since the shape of a molded product may 
be difficult to fabricate, its cylindrical shape which is the shape near a globular form is 



http://www4.ipdUnpit.gojp/cgi-W^ 2009/12/04 



JP.2002-160992.A [DETAILED DESCRIPTION] 



6/11 i> 



preferred. 

[0020]Although the generation-of-gas agent of this invention is obtained molded product A' 
and by mixing B' as mentioned above, it can also add additive agents, such as the molded 
product and combustion regulator of another generation-of-gas agent constituent, and a slag 
binder, etc. to the mixture of molded product A' and B'. a ingredient which produces the 
ingredient and interaction in the generation-of-gas agent constituents A and B as another 
generation-of-gas agent constituent, The generation-of-gas agent constituent (the 
generation-of-gas agent constituent C is described below) containing the 3rd ingredient (it is 
described as c ingredient below) other than b ingredient can be used, According to the 
explanation related in the above-mentioned a ingredient and b ingredient, the generation-of- 
gas agent constituent C can be used as a molded product (it is described as molded product 
C below), molded product A' - C can be mixed, and it can be considered as a generation-of- 
gas agent. The 4th ingredient (d ingredient) is also the same. 

[0021]Next, while the generation-of-gas agent which used the phase stabilization ammonium 
nitrate as an a ingredient, and used tetrazoles etc. as a b ingredient is shown as an example, it 
explains in detail. As mentioned above, when a generation-of-gas agent constituent is 
manufactured in this combination, melting point lowering by eutectic-izing arises, and PSAN 
dissolves below 1 20 **. 

[0022]As for the generation-of-gas agent constituent A, not less than 80% of the gasification 
rate which uses a phase stabilization ammonium nitrate (PSAN) as the main ingredients is not 
less than 94% of generation-of-gas agent constituent especially preferably not less than 90% 
still more preferably not less than 85% preferably as an oxidizing agent component. As other 
oxidizing agent components, transition metal complexes, such as potassium nitrate, sodium 
nitrate, strontium nitrate, potassium perchlorate, sodium perchlorate, ammonium perchlorate, a 
diammine copper (II) nitrate, and trinitro TORIAMMIN cobalt (III), etc. may be added. The 
quantity of the oxidizing agent component in the generation-of-gas agent constituent A is 30 
to 95 % of the weight usually 50 to 80 % of the weight more preferably 40 to 90% of the weight. 
Weight % of PSAN in an oxidizing agent component is usually 70-100% preferably 40 to 100%. 
What has heat resistance good combining an ammonium nitrate as a fuel component is good, 
5 5'-**- m-tetrazole (BHT), 5,5'-**- 1H-tetrazole diammonium salt (BHT and 2NH 3 ), 5,5'- 

**- 1H-tetrazole monoammonium salt (BHT-NH 3 ), Nitroguanidine (NQ)5-aminotetrazole and 

zinc salt, 5-hydroxytetrazole, 5-hydroxytetrazole and zinc salt, 5-cyanotetrazole, 5- 
cyanotetrazole, and zinc salt, 5-cyanotetrazole ammonium salt, 5-nitrotetrazole, 5- 
nitrotetrazole ammonium salt, 5-nitrotetrazole and zinc salt, One or more sorts are chosen 
from 5-nitroaminotetrazole, 5-nitroaminotetrazole and zinc salt, 5-carbamoyltetrazole, a bis 
(dicyandiamide)copper (I) nitrate, the copper complex of 5-aminotetrazole, a carbohydrazide 
transition metal complex nitrate, etc. The quantity of the fuel component in the generation- 
of-gas agent constituent A is 1 0 to 70 % of the weight usually 20 to 50 % of the weight more 
preferably 1 5 to 60% of the weight. In order to adjust the rate of combustion, transition metal 
oxides, such as iron oxide, nickel oxide, copper oxide, a zinc oxide, manganese oxide, chrome 
oxide, titanium oxide, cobalt oxide, molybdenum oxide, tungstic oxide, and vanadium oxide, and 
rate-of-combustion modifiers, such as activated carbon, may be added. A rate-of-combustion 
modifier is usually 0 to 5 % of the weight preferably zero to 10% of the weight among the 
generation-of-gas agent constituent A. 

[0023]The generation-of-gas agent constituent B is a generation-of-gas agent constituent 
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which does not contain a phase stabilization ammonium nitrate (PSAN) as an oxidizing agent 
component, and is a molded product of a generation-of-gas agent with combustion durability 
quick the rate of combustion and sufficient [ heat resistance is good and ignitionability is 
good, and ]. Strand combustion linear velocity usually under nitrogen 70 kg/cm Not less than 
10 mm/sec. It is preferably good to adjust so that not less than 30 mm/[ sec and ] and 
combustion heat may serve as 3000-4500 J/g 2500 to 5000 J/g 2000 to 6000 J/g more 
preferably not less than 20 mm/sec. One or more sorts can be chosen from an alkaline metal 
nitrate, an alkaline earth metal nitrate, perchloric acid alkali, ammonium perchlorate, and a 
basic metal nitrate as an oxidizing agent component. For example, sodium nitrate, potassium 
nitrate, strontium nitrate, potassium perchlorate, sodium perchlorate, ammonium perchlorate, a 
basic cupric nitrate, etc. are mentioned. The quantity of an oxidizing agent component is 30 to 
90 % of the weight usually 50 to 70 % of the weight more preferably 40 to 80% of the weight 
among the generation-of-gas agent constituent B. It is preferred to use the 2nd fuel 
component used as the 1st fuel component used as main fuel and auxiliary fuel as a fuel 
component. 5-aminotetrazole which melting point lowering, the generation of gas, etc. by 
eutectic-izing produce as the 1st fuel component when combined with an ammonium nitrate, 
Tetrazoles, such as 5-aminotetrazole potassium salt and 5-aminotetrazole sodium salt, 
Guanidine, such as triazoles, such as 3-amino-1 ,2,4-triazole and 3-amino 5-nitro 1 ,2,4- 
triazole, nitroguanidine, a guanidine nitrate, nitric acid aminoguanidine, nitric acid 
diaminoguanidine, and nitric acid triamino guanidine, is mentioned. One or more sorts can be 
chosen from these. As the 2nd fuel component, in order to make the rate of combustion 
increase, one or more sorts of next fuel may be added. Namely, 5-nitro 1 ,2,4-triazole 3-one, 
3-nitroamino 1 ,2,4-triazole, Triazoles, such as 3-nitro 1 ,2,4-triazole, 5-aminotetrazole and 
zinc salt, 5-aminotetrazole magnesium salt, 5-hydroxytetrazole, 5-hydroxytetrazole potassium 
salt, 5-hydroxytetrazole sodium salt, 5-hydroxytetrazole and zinc salt, 5-hydroxytetrazole 
magnesium salt, 5-nitrotetrazole, 5-nitrotetrazole potassium salt, 5-nitrotetrazole sodium salt, 
5-nitrotetrazole and zinc salt, 5-nitrotetrazole magnesium salt, 5-nitrotetrazole ammonium 
salt, 5-nitroaminotetrazole, 5-nitroaminotetrazole potassium salt, 5-nitroaminotetrazole 
sodium salt, 5-nitroaminotetrazole and zinc salt, 5-nitroaminotetrazole magnesium salt, 5- 
cyanotetrazole, 5-cyanotetrazole potassium salt, 5-cyanotetrazole sodium salt, 5- 
cyanotetrazole and zinc salt, 5-cyanotetrazole magnesium salt, Tetrazoles, such as 5- 
cyanotetrazole ammonium salt and 5-carbamoyltetrazole, a bis(dicyandiamide)copper (I) 
nitrate, the copper complex of 5-aminotetrazole, a carbohydrazide transition metal complex 
nitrate, etc. are mentioned. The quantity of the fuel component in the generation-of-gas 
agent constituent B is 10 to 70 % of the weight usually 30 to 50 % of the weight more 
preferably 20 to 60% of the weight. In order to adjust the rate of combustion, carbon, such as 
transition metal oxides, such as iron oxide, nickel oxide, copper oxide, a zinc oxide, manganese 
oxide, chrome oxide, cobalt oxide, molybdenum oxide, tungstic oxide, and vanadium oxide, 
activated carbon, graphite, carbon black, may be added. A rate-of-combustion modifier is 
usually 0 to 5 % of the weight preferably zero to 1 0% of the weight among the generation-of- 
gas agent constituent B. 

[0024]The example of concrete combination of the above-mentioned generation-of-gas agent 
constituents A and B is shown below. 

Generation-of-gas agent constituent A:PSAN, BHT and a 2NH g generation-of-gas agent 
constituent B : 1) Strontium nitrate, 5-aminotetrazole 2 generation-of-gas agent constituent 
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A:PSAN, the BHT-NH. generation-of-gas agent constituent B : Strontium nitrate, 5- 

O 

aminotetrazole 3 generation-of-gas agent constituent A:PSAN, NQ generation-of-gas agent 
constituent B : Strontium nitrate, 5-aminotetrazole 4 generation-of-gas agent constituent 
A:PSAN, BHT-NH 3 , BHT and a 2NH 3 generation-of-gas agent constituent B : Strontium 

nitrate, NQ, guanidine nitrate 5 generation-of-gas agent constituent A:PSAN, BHT and a 2NH 3 
generation-of-gas agent constituent B : Strontium nitrate, 5-aminotetrazole potassium salt 6 
generation-of-gas agent constituent A:PSAN, 5-hydroxytetrazole generation-of-gas agent 
constituent B: Strontium nitrate, 5-aminotetrazole, guanidine nitrate 7 generation-of-gas 
agent constituent A:PSAN, BHT and 2NH 3 generation-of-gas agent constituent B.strontium 

nitrate, a basic cupric nitrate, a guanidine nitrate [0025]The above-mentioned generation-of- 
gas agent constituents A and B are fabricated, molded product A' and after considering it as 
B', it mixes and a generation-of-gas agent is obtained. Preferably the rate of molded product 
A' in a generation-of-gas agent 50 to 99% of the weight usually 50 to 95 % of the weight, It is 
80 to 90 % of the weight especially preferably, and the rate of molded product B' is usually 1 0 
to 20 % of the weight especially preferably seven to 30% of the weight five to 50% of the 
weight one to 50% of the weight 70 to 93% of the weight more preferably. 
[0026]In addition to above-mentioned molded product A' and B\ it can be considered as a 
generation-of-gas agent using the molded product of the 3rd generation-of-gas agent 
constituent. It is preferred to use the molded product of the constituent aiming at reduction 
of NOX in inflammable improvement and generating gas, CO, etc. as 3rd generation-of-gas 
agent constituent. The auxiliary compound which improves the performance of a generation- 
of-gas agent, or a constituent may be sufficient. 

[0027]usually — although it mixes uniformly and molded product A' and B' consider it as a 
generation-of-gas agent — molded product A' and B' — between — ignitionability etc. — etc. 
— when combustion characteristics have a difference, by the generation-of-gas agent which 
consists of one sort of conventional constituents, the impossible combustion adjustment is 
attained from being unevenly filled up to a gas generator. For example, by the above- 
mentioned example, since the generation-of-gas agent constituent B has good ignitionability 
compared with the generation-of-gas agent constituent A, on the whole, the ignition 
combustion of the generation-of-gas agent at the time of the operation of a gas generator 
can be brought forward by arranging mostly near the lighter of a gas generator. 
[0028] 

[Example]Although an example and a comparative example are given to below and this 
invention is concretely explained to it, this invention is not limited only to these examples. % in 
an example is weight % unless it mentions specially. 

[0029]The ammonium nitrate stable by saltpeter [ example 1 ammonium nitrate / ] =85 / 1 5 
(wt ratio) (PSAN15): 74.51% and BHT-NH 3 :25.49% were enough mixed with the mortar, and it 

fabricated with the hydraulic press. A cylindrical molded product 8 mm in diameter and 2.4 mm 
in height was obtained. (Surface area/volume = 1.33 mm -1 ). The combustion experiment used 
the cylinder made from 40cc stainless steel for generation-of-gas agent evaluation. In about 
2.6-cc cup made from aluminum placed on an orifice 1 1 mm in diameter, weighing about 0.8 g 
precisely and adding the above-mentioned cylindrical molded product — further — about 
[ Nippon Kayaku generation-of-gas agent ATSN (5-aminotetrazole / strontium nitrate system, 
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diameter 5 mm, height 1.5-mm cylindrical molded product (surface area/volume - 2.13 mm 
1 )) ] — 0.2g was weighed precisely and added. Then, Squibb, Nippon Kayaku (a zirconium / 
perchloric-acid potassium system): It lit in Squibb (dose 0.24g). The pressure-time curve of 
the combustion reaction was made to record on an oscilloscope, and data analysis was 
conducted with the personal computer. 

Result: Although the heat-resistant examination of Pmax(maximum pressure) =8.1MPa107 **x 

400 hours was done tPmax(time to reach maximum pressure) =78ms, it is a rate of weight 

loss. It was 0.02 % of the weight. Weld of a molded product, a volume change, etc. were not 

observed. There was no change of the rate of combustion before and behind a heat test. 

[0030]By the composition ratio of PSAN15 shown in the two to example 5 table 1, BHT, BHT- 

NH 0 , and BHT and 2NH_, it examined like Example 1 and the result of Table 2 was obtained. 
3 3 

[0031] 

Table 1 PSAN15 BHT BHT-NHgBHT and 2NH 3 Example 

2 69.50% 10.13% - 20.29% Example 3 74.51% 2.75% 20.00% 2.75% Example 4 68.84%5.20% 20.76% 
5.20% example 5 76.43% 23.57%[0032] 

mmm 

tPmax Pmax 



*JfcW2 6 0ms 8. 5MPa 

mM&3 5 0ms 8. 6MPa 

*Jfe0!4 4 4ms 8. 5MPa 

15 0ms 8. 5MPa 



[0033] Although the heat resistance test of 107 **x 400 hours was done, it is a rate of weight 
loss. It was 0.02 % of the weight. Weld of a molded product, a volume change, etc. were not 
observed. There was no change of the rate of combustion before and behind a heat test. 
[0034]The ammonium nitrate stable by saltpeter [ example 6 ammonium nitrate / ] =85 / 15 
(wt ratio) (PSAN15): 76.43%, and BHT and 2NH 3 :23.57% were enough mixed with the mortar, 

and granulation was manufactured in accordance with the conventional method (A). Mean 
particle diameter It was 0.7 mm. When surface area/volume ratio was calculated by having 
regarded it as the ball, it was 8.6 mm -1 . The granulation of ATSN was manufactured similarly 
(B). Mean particle diameter was 0.75 mm. When surface area/volume ratio was calculated by 

having regarded it as the ball, it was 8.0 mm" 1 . (A) It mixed by /(B) =0.8 / 0.2 (WT ratio), and 
was considered as the generation-of-gas agent. As a result of doing a heat resistance test 
(107 **x 400 hours) for this generation-of-gas agent, the rate of weight loss was 0.5 % of the 
weight. It did not dissolve at 1 1 0 **. 

[0035]The ammonium nitrate stable by saltpeter [ example 7 ammonium nitrate / ] =85 / 1 5 
(wt ratio) (PSAN15): 76.43%, and BHT and 2NH 3 :23.57% were enough mixed with the mortar, 

and the cylindrical molded product was manufactured in accordance with the conventional 

method (C). Surface area/volume ratio was 3.0 mm -1 . The granulation of ATSN was 
manufactured (D). Mean particle diameter was 0.75 mm. When surface area/volume ratio was 

calculated by having regarded it as the ball, it was 8.0 mm" 1 . (C) It mixed by /(D) =0.8 / 0.2 
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(WT ratio), and was considered as the generation-of-gas agent. As a result of doing the heat 
resistance test (107 **x 400 hours) of this generation-of-gas agent, the rate of weight loss 
was 0.2 % of the weight. It did not dissolve at 1 10 **. 

[0036]The ammonium nitrate stable by saltpeter [ comparative example 1 ammonium 
nitrate / ] =85 / 15 (wt ratio) (PSAN15): 76.43%, and BHT and 2NH 3 :23.57% were enough 

mixed with the mortar, and it fabricated with the hydraulic press. A cylindrical molded product 
8 mm in diameter and 2.4 mm in height was obtained. About 1 g of this molded product was 
weighed precisely, and was put into the cup made from aluminum. It did not burn, when carried 
out like Example 1 except for not having added ATSN. 

[0037]Example 8PSAN15/BHT, and 2NH 3 /BHT-NH 3 / acid earth = by the weight ratio of 

73.3/1 1. 9/11. 9/2.9. Wet blending was performed and it corned to 1 mm or less, and to the 
granulation obtained at 105 ** by carrying out a particle size regulation to 1 mm or less after 
about 1 5-hour desiccation, 0.4% of the weight of lubricant (graphite) was added, it mixed well, 
and the cylindrical molded product was obtained with the tableting machine. These 11 0 ** of 
molded products are dried further for 1 5 hours, and it is a diameter. About 6 mm, height About 
1.7-mm cylindrical molded product generation-of-gas agent pellet (surface area/volume = 
1.843 mm -1 ) was obtained. To the diameter 60-mm inflator provided with Squibb, the 
enhancer, the filter, and the diffuser. The above-mentioned generation-of-gas agent pellet 
25.3 g, Nippon Kayaku make After sealing by welding by adding 1.33g of generation-of-gas 
agent ATSN(s) (diameter about 5-mm height about 2 mm surface area/volume = 1.80 mm ), 
this inflator was installed and burned on 60L tank. The pressure-time curve of the combustion 
reaction was made to record on an oscilloscope, and data analysis was conducted with the 
personal computer. 

Result: Desirable P~t curve with a Pmax(maximum pressure) =180kpa maximum combustion 
speed (rising speed) of 6.5 kpa/ms was obtained tPmax(time to reach maximum pressure) 
=56ms. 3.77 mol/100 g, and the gasification rate of the gas yield of the mixture of this molded 
product were 90.4%. Although the heat-resistant examination of 1 07 **x 400 hours was done, 
they were 0.02 % of the weight of rates of weight loss. Weld of a molded product, a volume 
change, etc. were not observed. There was no change of the rate of combustion before and 
behind a heat test. 

[0038]Example 9PSAN15/BHT and 2NH 3 / activated carbon / acid earth = by the weight ratio 

of 80.4/13.57/3.13/2.91. Wet blending was performed and it corned to 1 mm or less, and to 
the granulation obtained at 105 ** by carrying out a particle size regulation to 1 mm or less 
after about 1 5-hour desiccation, 0.4% of the weight of lubricant (graphite) was added, it mixed 
well, and the cylindrical molded product was obtained with the tableting machine. These 110 
** of molded products are dried further for 15 hours, and it is a diameter. About 6 mm and a 
cylindrical molded product generation-of-gas agent pellet (surface area/volume = 1 .843 mm ) 
about 1.7 mm high were obtained. To the diameter 60-mm inflator provided with Squibb, the 
enhancer, the filter, and the diffuser. The above-mentioned generation-of-gas agent pellet 
23.5 g, Nippon Kayaku make After sealing by welding by adding 2.6g of generation-of-gas 
agent ATSN(s) (diameter about 5 mm [ About 2 mm ] height surface area/volume = 1.80 mm 
1 ), this inflator was installed and burned on 60L tank. The pressure-time curve of the 
combustion reaction was made to record on an oscilloscope, and data analysis was conducted 
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with the personal computer. 

Result: The desirable P-t curve with a Pmax(maximum pressure) =1 70kpa maximum 
combustion speed (rising speed) of 6.75 kpa/ms was obtained tPmax(time to reach maximum 
pressure) =62ms. 3.84 mol/100 g, and the gasification rate of the gas yield of the mixture of 
this molded product were 88.5%. Although the heat-resistant examination of 107 **x 400 
hours was done, they were 0.02 % of the weight of rates of weight loss. Weld of a molded 
product, a volume change, etc. were not observed. There was no change of the rate of 
combustion before and behind a heat test. 

[0039]Example 10 ammonium-nitrate / diammine copper (II) nitrate =85/15 The generation- 
of-gas agent pellet was created as follows using PSAN (PSANCu15) stabilized by the weight 
ratio. PSANCu15/BHT and 2NH 3 / acid earth = by the weight ratio of 77.18/19.9/2.91. Wet 
blending was performed and it corned to 1 mm or less, and to the granulation obtained at 105 
** by carrying out a particle size regulation to 1 mm or less after about 1 5-hour desiccation, 
0.4% of the weight of lubricant (graphite) was added, it mixed well, and the cylindrical molded 
product was obtained with the tableting machine. These 1 10 ** of molded products are dried 
further for 15 hours, and it is a diameter. About 6 mm. height About 1.7-mm cylindrical molded 
product generation-of-gas agent pellet (surface area/volume = 1.843 mm" 1 ) was obtained. To 
the diameter 60-mm inflator provided with Squibb, the enhancer, the filter, and the diffuser. 
The above-mentioned generation-of-gas agent pellet 24.3 g, Nippon Kayaku make After 
sealing by welding by adding 1 .3g of generation-of-gas agent ATSN(s) (diameter about 5 mm 
[ About 2 mm ] height surface area/volume = 1.80 mm -1 ), this inflator was installed and 
burned on 60L tank. The pressure-time curve of the combustion reaction was made to record 
on an oscilloscope, and data analysis was conducted with the personal computer. 
Result: Desirable P-t curve with a Pmax(maximum pressure) =1 75kpa maximum combustion 
speed (rising speed) of 6.5 kpa/ms was obtained tPmax(time to reach maximum pressure) 
=58ms. 3.91 mol/100 g, and the gasification rate of the gas yield of the mixture of this molded 
product were 95.3%. Although the heat-resistant examination of 107 ** x 400 hours was done, 
they were 0.02 % of the weight of rates of weight loss. Weld of a molded product, a volume 
change, etc. were not observed. There was no change of the rate of combustion before and 
behind a heat test. 
[0040] 

[Effect of the Invention]Since can manufacture the generation-of-gas agent of this invention 
safely, and there are many gas yields as compared with the generation-of-gas agent 
constituent indicated so far, its gasification rate is high and combustion heat is low as the 
above result shows, it can contribute to the miniaturization of a gas generator. 



[Translation done.] 
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«A*OBMHPM»<0«tt. jl^3 0~9 5®a%, » 
$L<ii40~90li%, iO^L<«50-80 
fiS%t?*So £tfts IWMIM»*<DPSAN(3DM% 
il^ 4 0- 1 0 0%, S Kii7 0-1 0 0 %T? 

tf&&%:$><Dtf£<, 5, 5'-e-lH~f h7V- 
;l/ (BHD, 5, 5 ' ~ tf — 1 H-f 5? 
7>^AI(BHT'2NH 3 ) , 5, 5'-tf- 
1 H-fh7^ • (BHT-N 
Hs) , ^hD^7^> (NQ) , 5-7^/fh7 
V V -;V • Mffffi, 5-t Fn^i/f h v V~/K 5 - 

7^*7^-^^ 5-xhnrh7V-/K 
5 - h D f h 7 ' 7 ^ 1, 5--Fn 

rh7y^'Mffi^ 5--hD7^yrh7y- 
;K 5-zhD7^/f h7^'im 5-*^ 
n^Y/Vf h7^;k ex (^>7»7^F) IB 



(5) ^2002- 1 60 992 

(DflMttU 5-75/rh7^0»lft, *^ 

£o ^fX^^Jffl^A^O^^^S^^ 0 
-7 0M%, KL<«15-6 0M%, <fc0$?£ 
K«2 0-5 0il%t^o J|Rgi;£«£flftP 

IWfcvv*^ Slffc^aA. Btffc;**:/. BWfcn/W 

/0 <t>Ufe<fe^ «R«BiSWfili»J«. #X%^Jffij«W 
A^, If0-10M%> »$L<I40-51I%T 

[0 0 2 3] 5?X«SlRllB**B«d:mk*M»tLT, 
fflS3£ft»« (PS AN) 3fc*#Lfc^#X^«Brt 

ft, Ii70kg/cm2T, XF7>F1IHIS^ 
ffll&l Omm/s e cW±, L < » 2 Omm/s e 
cJfcUu «t08$l<tt3 0mni/secWl, HIMR 
20 a2 0 0 0-6 0 O0J/g, ^Ktt2 5 0 0-5 
OOOJ/g, «fc*)!?$t<B:30OO-4 5 0 0 J/ 

a, mmxvvi*. iixFpvf 1 )^ wsamxv 

#m$mBtp, Ig3 0~9 0ll%, #£L<tt40 
30 ~8 0S«%> «i:»)»SL<tt5 0-7 0li%t* 

te&& MMS»T JfX5££Mtf3L ^5-7^/f h7 
;K 5-7^yfF7!/-;^ • *y *2JI, 5-7 

^/t h^v-^ - thy ^i,if^f F7V-m 
i , 2, 4-hury-;K 3 -r^/- 
5-^fo-i, 2, 4-hvyy—jvm<oYvyy— 

7T~z?ym<D7T^i?^mmi$m?%ft.%> 0 ens* 

rti^ IP'S, 2, 4-hurv- 

;l/-3-^>, 3 hn/^/- 1 , 2, 4-hU7 
KFd-1, 2, 4-F';7V-^F'J 
7V-m 5-7^yf F7^-M^ 5-T 
^;rF7^'V»i/^ 5-b Fn^yf 

so m, 5 - 1: Fn^ i'f F 7 ■ t F y ^AS, 5- 
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/fb7^ 5-XhD7^yfN77*-/V-*U 
VI*m, 5-^bP7^/fh7V-/P • ^HJ 

5-r:har^yfh7^-/l-fM, 5-~h 
P7^fh7^;WV^^i,I, 5-:/T/f 

-i/r/fh7ywv'th'j-)m h 
^\A-/I/-E3mg, 5-^/rh7^'V^o> 
7Ai, 5-i/7yfh7^-;v • rv^^m 5 
-*i)w^^ )i>y- v"?v-frm<&T v =? y— )\>m. ex 

m&mfz>ft%o ^^^m%MmB^<ommm,^<om 

te. MM I 0-7 011%, »^t<a20-60il 

mftam, m^^^-y, mittv^ mit^^w 
i±m<Dm&&mm4tvo*z>, aim ^^t^k 

[0 0 2 4] MJC. ±&<D#XmEM1BsiMlA. B<Dm 

1) ifX^mmmmA : P S A N. B H T • 2 N H 3 
#X58£#J»*»B :«XhD7f7^ 5-757 
f h77- ;v 

2) ^fX^SlJffijEK^A : PS AN, BHT • N H 3 
^X^J»B:ilXhn>f)A ( 5-75/ 
fh7V-;v 

3) tfXf££JN&&!foA : PS AN. NQ 

fh7^ 

4 ) #X^£#JfflJ5£%A * PS AN, BHT * NHs, 
BHT • 2 NH 3 

5) tfX^mffiJ^A : PS AN, BHT • 2 N H 3 

6) #X3E£*BB«»A : PS AN, 5-HKP4i/f 

7) #Xf€£giJ3&£l3A :PSAN, BHT * 2 N H 3 
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10 

[0 0 2 5] ±E©*X9ffi»J»«»A, B*«»b* 
JBWA', B'£bfc», S*L;»XR£*J»**. #X 
38£*J+©J»B» A' £)#J#&. If50~99ll 
%, »$L<tt5 0-9 5ll%, J:DKL<^70 
-9 3fiS%, ifcS$l<ti80-90ii%t^ 
0> J«W»B'0*»BU III -5 011%, £?i:b 
<&5~50gS%, *»)(fF*L<l47-30li%, 
JO WcSfSbOil 0-2 0ll%t^ 9 

[0 0 2 6] ±EOlWB*A' I B'^EIATB3C0^X 

^£#X^CQNOX, CO»Ofi««:lWfcLfeffifig* 
[0 0 2 7] iim. /***A', B'&. i^-fclil^LT 

j^^TA^lt^T^ttA^t/^T?. ifX^^cD^ 
[0 0 2 8] 

[0029] ^mm i 

8 5/15 (w t it) -e*e*ft:bfci«ft 

(PS AN 1 5 ) : 74. 51%, BHT • NH3 • 2 
5. 4 9%%S 1 »mS^b, ^J±^l/Xk:J;0« 
bfc: 0 EH 8 mm, ^2 2. 4 mm(DReWi^# 

stifco mmn/$m= 1.33 mm- 1 ) 0 mmm 
tfx&£.mwffim<D4 0 c c xf>mf- 

40 ;l/«^>-^*ffifflbfc« SSI lram^U7^X©J: 
k:S3^nfc« 2. 6cc (DTiVEimcD* V ±fSP3 

M^XIMATSN (5-75 7fh7V , -;l// 
ilXhP^^i,^ 5mm. rii$ 1.5mm 

©RttttJWB* «ffis»/{*fcf= 2.13 mm- » ) ) 
^}0. 2g^fS^bT*D^fCo fOft, B#ffcM»** 

^y (^i/a-^^/ins^K* 1 ;^^) :x^y 

(MS 0. 2 4 g) T?*5kbfc, M»KJSW)ffi*-l9 
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/; 

mm : t Pma x CftWE*fcBffli-S»W) =7 8m 

s , P m a x (**EE;W = 8 . IMPa 

1 0 7°CX 4 0 0fflR(Dfflm&<Offl&*&C.%i-Ditt>\ 

aw*** o. 0 2ii%t^t i»it, 

P S AN 1 5 BHT 



72 



* [0 0 3 0] $lffiffl2 -5 
iliC/fNt. PSAN15, BHT. BHT • NH 3 , 
BHT • 2NH3 ©fflWUftT*. *6fiW 1 fcPMtfctKI** 

[00 3 1] 



BHT • NH 3 BHT • 2NH 3 



[0 0 3 2] 



J2 

13 

mm s 



t Pmax 



69.50% 
74.51% 
68.84% 
76.43% 



10. 13% 
2.75% 
5.20% 



Pm a x 



mm 3 



6 Oms 
5 Oms 
A 4m s 
1 5 Oms 



8. 5MPa 

8. 6MPa 

8. 5MPa 

8. 5MPa 



[0 0 3 3] 1 0 7°CX 4 0 0^FM<OWJIftttMi»*feC. 
i£-Dfci>\ l»l 0. 0 2ll%7?$*?fec J«Jg 

[0034] mm 6 

ffi$i/ffi&= 8 5/15 (w t j£) T^tffcLftirfl^ 
(PSAN 1 5) : 7 6. 43%, BHT • 2NH3 • 
2 3. 5 7%*?L«a»lftt, 50 
Uiibfc (A) o 0. 7mm^^cc W£ 

B&bT, ^ffi^X^tb^tfW-r^t. 8. 6 mm 
- 1 W^/Co PJ^CbTAT S NOSIfr&SBiLfc 

(B) o ^&WW$ 0 . 7 5mm^ofc 0 SSfcHftL 
T , ^M^/'i^^tt^^YW^' Z> h: , 8. Omr't^ 
^ 0 (A) / (B) =0. 8/0. 2 (WThb) Til 

^b#*^#J£b*io c©^xa^J*i«M3a« 

(1 07tX4 0 0B#B3) ^feC^-o^m, MM^ 

^o. 5ii%t^oftc i i otrefcti&asL 

[0 0 3 5] *»«!|7 

sb»/W6= 8 5/15 (w t it) -eft^fcufcHSe 

(PSAN1 5) :76. 43%, BHT • 2NH3 ■ 
2 3. 5 7 %*?L#^3te»B^U tiWsfc:«V\ P3ffi* 
^jm^W^Vtc CO o S®ffl/f«»J£ti> 3. 0 m 
m- 1 V&-o1to ATS N©S«4*»3£bfc (D) . ¥ 

/fl^ifrfctf-S"*-**:, 8. Omnr'T^^ 

(O / (d) =0. 8/o. 2 cwTit) -eai^u** 

xfg^Mi:b^ 0 c©**X3R^»J^>B*ftft» (1 0 7 50 



20.29% 

20.00% 2.75% 
20. 76% 5. 20% 

23. 57% 

[0036] immi 

8 5/15 (w t it) t*ft^(bbfe5BS 
(PSAN15) :7 6. 43%, BHT • 2 N H 3 ' 

20 2 3. 5 7%*5UW^»ii^U affyi/Xfc<kDiS 

[0 0 3 7] *fc0!|8 

PSAN1 5/BHT • 2NH3/BHT 'NHs/I 
1££±=73. 3/11. 9/11. 9/2. 9£>M 
Jfre, 1 mml^Ttc^U 10 5°C 

m-^ft^ 0. 4fiS%cD?tlf!j (y57r>CH *®in 

j*jg**j8h:, 1 1 o°c, 1 SEJKU US 3$ 

6 mm, ft 1 . 7 mm<ORtt««««r^«MiJ 

^ w h (mm/^m= 1.843 mm- 1 ) *m 

fee X^/?\ X>/\>^— „ -7^71/^—, 7*47=l- 

5&fe*KU-yh 2 5. 3g, B^MtdHH 3ffX5g«J 
A T S N (MM ^5mm ^2mm mm 

«/#»== 1. 8 0mm- 1 ) * 1. 3 3gim*.. 5S 

: t P m a x »BB) = 5 6 m 

s. Pmax (M±&Jl) =180kpa 
m±M®Mm VyJ&Z/V&m 6 . 5 k p a /m s 
<oM£ Li^ P - t ^tf^nfeo Kift^Mron 
*»<JD*f;**£«tt, 3. 7 7W/ioog, 

TO, 9 0. 4%^-pfCo 10 7°CX 4 0 0»1 
^ttOKi^^^ C ft o 11X$* 0 . 0 211 
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[0 0 3 8] m$iffl9 

PS AN1 5/BHT • 2NH 3 /^/iM±- 
8 0. 4/1 3. 5 7/3. 13/2. 9 1 £>SSJ£ 
T% M^^fl\ lmm£(T«£*£U 1 0 5°CT 

icftis. o. 4mm%<Dmm i^yr^v) &mu 
j8Mto*Mte. not, 1 5mm, mm m 

6 mm, M^m 1 . 7 mm^PJftWtl^XMl^ 
b (mm%/fom= i. 8 4 3 mm~ 1 ) ^rfffec 

dHuyi* 23. 5 g. B^ftaes a 

TSN (ilS ^5 mm MX #32 mm SMI/ 
f#K=l. 80mm- 1 ) £ 2. 6gilD^ 

^ : t Pma x OR*ffi*k:H|*r«*IW) -6 2m 
s > P m a x («^EE*) = 1 7 0 k p a 
ftttftftKA C^S^^jME) 6. 75kpa/m 

s *>M£ u^p- 1 ^w&nfeo mm&m<om 

£4fe0>;tfXK£tttt* 3. 84^/iOOg, #X{fc; 
8 8. 5%T*feofec l0 7tX4 0 0Wf 

ift«fl!>ft»*4&c&ofc^ msM&m o. o 2it 

[0 0 3 9] ^flfcflj 1 o 
ftSfeffcS-tffcP S AN (PSANCu 1 5) SrffioTO 
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^f<DJ;dfc N ^WUyb^MUCo PS AN 
Cu 1 5/BHT • 2NH3/HSfi±*7 7. 18/ 
1 9. 9/2. 9 KOm&itT, W&M&fcfi^ lm 
mJMTfcStlftU 1 0 5°C7*£j 1 5«rra*a»^ I mm 
OTfcSBttU »einfejlB(6fcS#U 0. 4fi»%(7)?t 

#j (y^^r/h) ^«iu *<ti#bT, fj§£» 
r\ wmkmmn*mtc a m^im^m^ 1 1 o°a 

1 5E^ ftttU ItH ft 6 mm* ^£ Jfi 1 . 7m 

70 1. 8 4 3mm-') £rt#fc c X^/~/\ xv/W-tf- 
— . V^)V^—, =f4 7a-f-^li/tffi 6 0m 
nM'>7^lc, ±Eff^«»HWh 2 4. 3 
g. *TX*K»»J ATSN (IfiS 335 m 

m #}2mm *BW/#8*= 1 - 8 0 mm 

1. 3 gftn^u W&%ff*>CtlC&t), &ffl 

tSfll : t P m a x (MXEttfcW!»t = 5 8 m 
20 s x P m a x (M^JE^J) = 1 7 5 k p a 

m^mmmm e . 5 k P a /m s 

oas p - 1 ^-y^#^n^ 0 mmm<om 
^r<Q*fx§8£S«> 3. 9iwioog, ^fxfb 

Spt±. 9 5. 3%^^>ofCo 1 0 7°CX4 0 0ffi(Di 

jwtot«*i32:«:-3fc^ wm$&m 0. 02 as 

[0 0 4 0] 



(51) Int. CI. 7 RMS* 
C 0 6 D 5/06 



F I 
C 0 6 D 



5/06 
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